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(57) Abstract: A system and me.hod for remotejy 

. a "mole interface device {-f» r or 

»*>gnmg in ibe server ,, 8) , se , of ,„ 
be angered by ,he individual. , rcnme 
(26) for inleraclrng vrilh ,l,e individual and a digital 
broadcaster ,„ communication with the serve, and 
be remote appa ra ,_s , 26) . T1)e , emM 
(-&) is in commonicaijon v>i.h ihe server (18) via a 
commumcation „ _ Th e serve, ,13). executable 
by Ihe remote apparalus (26 ) genera.es a script 

Ihe .ndrvKluai. receives responses (42) lo the se. 
of queries and transmits ihe responses (42) from 
Ihe remote apparatus ,26) over Ihe communica.ion 
network. 
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NETWORKED SYSTEM FOR INTERACTIVE 
COMMUNICATION AND REMOTE MONITORING OF 
INDIVIDUALS 



PRIORITY CLAIM 

oom ™ S aPP,iCal, '° n " 3 C * ,ion V Patent AppbWtio, No. 
09/237,194, which is a connDUalion of u s ^ ^ ^ ^ ^ 

contmuation of U.S. Patent Application No. 08/233397, now abandoned whjch is 
^ a co^aWin-part of U.S. Patent No. 5,307,263. This application is also a 
conhnuauon U.S. Patent Application No. 09/300,856, which is a divisional of U S 
Patent No. 5,997,476, which is a contmuanon-m-part of U.S. Patent No' 
5,897,493, which claims bene* of . Provisions! Applications 60/041,746 and 
60/041,751 both filed March 28, ,997. Al, of th* above are hereby incorporated 
by reference. 



The present invention relates generally to conmrunica.ion sys , ems fa 
renrote monitoring of individoals, and m particular to a networked system for 
remotely m0 ni,o ring ^ M mA fo , communica1ijjg ^ ^ 

2 5 mdmdnals through the use of script programs. 

MO<GRouNPOiLTj jE INVENTION 

. to the Umted States alone, over 100 million people have chronic beal.b 
condemns, accounting for an estimated S700 billion in annna, me dica. costs In . 
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an effort to control these medical costs, many healthcare providers have initiated 
outpatient or home healthcare programs for their patients. The potential benefits 
of these programs are particularly great for chronically ill patients who must treat 
their diseases on a daily basis. However, the success of ihese programs is 
dependent upon the ability of the healthcare providers to monitor the patients 
remotely to avert medical problems before they become complicated and costly. 
Further, success requires compliance with the program, which is often dependent 
on providing messages or other reminders to patients so that they will stay with 
the program. Unfortunately, no convenient and cost effective monitoring system 
' exists to accomplish these objectives. While these problems are particularly acute 
for the poor and the elderly, all demographic groups could significantly benefit 
fiom remote conrniuriication and monitoring systems: 

Prior attempts to monitor patients remotely have included the use of 
personal computers and modems to establish communication between patients and 
healthcare providers, either directly or via an Internet site. However, computers 
are too expensive to give away and the patients who already own computers are 
only a fraction of the total population. 

Other attempts to monitor patients remotely have included the use of 
medical monitoring devices with built-in modems. Examples of such monitoring 
devices inch.de blood glucose meters, respiratory flow meters, and heart rate 
monitors. While these devices can be quite successful, "their multimedia 
capabilities are often limited. In addition, many patients simply may prefer to 
interact wiih a device they are more familiar with, such as a television. 

Prior attempts to monitor patients remotely have also included the use of 
interactive telephone or video response systems. Such interactive systems are 
disclosed in O.S. Pat. No. 5,39.0,238 issued to Kirk el a), on Feb. 14, 1995, 
US. Pat. No. 5,434,611 issued to Tamura on Jul. 18, 1995, and U.S. Pat. No. 
5,441,047 issued to David e. al. on Aug. 15, 1995. One disadvantage of these 
systems is that they either require a patient to calt in to a central facility to be 
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monitored or require the central facility to call the patient according to a rigid 
monitoring schedule. ; 

If the patients are required to call the central facility, only the compliant 
patients will actually call regularly to be monitored. Non-compliant patients will 
5 typically wait until an emergency situation develops before contacting their 
healthcare provider, thus defeating the purpose of the monitoring system. If the 
central facility calls each patient according to a monitoring schedule, it is intrusive 
to the patient's life and resistance to the monitoring grows over time. Further, it is 
difficult to identity each patient uniguely using these systems. Moreover, these. 
10 systems are generally incapable of collecting medical data from monitoring 
devices, such as blood glucose meters, respiratory flow meters, or heart rate 
monitors. 

As such, there exists a need for a simple and inexpensive system for 
remotely monitoring patients and for easily comrnunicating information to the. 
15 patients. There is also a need to encourage patient's compliance with a prescribed 
treatment plan. 

SUMMARY 

The present invention provides a system for remotely interacting with an 
20 individual. The system includes a server, a remote interface device for assigning 
in the server a set of queries to be answered by the individual, a remotely 
programmable apparatus for interacting with the individual and a broadcaster in 
comrnunication with the server and the remotely programmable apparatus. 

The remotely programmable apparatus is in communication with the 
25 server via a commimication network. The server includes a script-generating 
component for generating a script program from the assigned set of queries. The 
script program is executable by the remotely programmable apparatus to 
communicate Ihe set of queries to the individual, to receive responses to the set of 
qvtncs, and to transmit the responses from the remotely programmable apparatus 
30 to the server over me communication network. With respect to this invention, 
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"remotely programmable" means capable of executing instructions received from 
a remote location, such as, for example, the ability to execute a script program 
received from a remote location. The server also includes a database device 
connected to the script-generating component for storing the script program and 
5 the responses to the set of queries. The broadcaster receives a broadcast selection 
from the remotely programmable apparatus and the script program from the 
server, determines program content according to the broadcast selection, combines 
the script program with the determined program content to create a digital 
broadcast program and transmits the broadcast program. 
10 The remotely programmable apparatus includes a communication 

component for receiving the broadcast program and for transmitting the responses 
to the script program to the server, a user interface for communicating the set of 
queries to toe' individual and for receiving the responses to the set of queries, a 
memory device for storing the script program and the responses to the set of 
15 queries, and a processor. The processor is in communication with the 
commumcation component, the user interface and the memory device. The 
processor processes the broadcast program and presents the script program and the 
broadcast content according to the processing, executes the script program to 
communicate the set of queries to the individual, to receive the responses to the 
20 set of queries, and to transmit the responses to the server. 

In accordance with a further aspect of the present inverTtion, the program 
content is entertainment content, information content, advertisement content or a 
combination of the above. 

Jn accordance with another aspect of the present invention, the user 
25 interface comprises a display and the processor determines if a script program is 
included m the broadcast program and presents an icon on the display indicating a 
script program is included in the broadcast program. 

By usmg the entertainment medium of interactive television with its ability 
to lecerve a Jarge bandwidth of data, the present invention can more easily 
30 cornmunicale interactive entertaining/educational information to potential and 
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FIGURE 10 is a sample report displayed on a workstation of the system of 
FIGURES 1A-D; 

FIGURE 11A is a flow chart illustrating the steps included in a monitoring 
application executed by the server of FIGURES 1A-D according to the present 
5 invention; 

FIGURE 1 IB is a continuation of the flow chart of FIGURE 1 1 A 

FIGURE 12A is a flow chart illustrating the steps included in the script 
program of FIGURES 6A-6B; 

FIGURE 12B is a continuation of the flow chart of FIGURE 12; 
10 FIGURE 13 is a . perspective view of a remotely programmable apparatus 

according to an embodiment of the present invention; 

FIGURE 14 is a sample prompt appearing on a display of the apparatus of 
FIGURE 13; 

FIGURE 15 is a block diagram illustrating the components of the 
15 apparatus of FIGURE 13; 

FIGURE 16 is a schematic block diagram illustrating the interaction of the 
server of FIGURES 1A-D with the apparatus of FIGURE 3 according to another 
embodiment of the present invention; -' 

FIGURE 17 is a first sample message appearing on the display of the 
20 apparatus of FIGURE 3 ; 

FIGURE 18 is a second sample message appearing on the display of the 

apparatus of FIGURE 3; 

FIGURE 19 is a script entry screen according to an embodiment of the 

present invention; 

25 FIGURES 20 and 21 are block diagrams of alternate embodiments of the 

present invention; 

FIGURE 22 is a flow chart illustrating the process performed by the 
system of FIGURES 21 ; and 

- FIGURES 23 and 24 are example broadcast programming presentations 
30 with an included script program. 
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DETAILED DP^f^WrnH 
The present invention provides a system and method for remotely 
tnoBitormg individuals and for increasing ^dividual use 0 f health programs In a 
5 first embodiment of the invention, the individnals are patients and the system is 
used to collect data relating to fte health slatns of the patients. However i, is lo 
bennderstood that the invention-* not Knn.ed ,o remote momtonr.g ofpatieiJts 
., The system and method of the invention.may be used for any type of remote 
momtoring and program adherence application. The invention may also be 
10 nnplemented as an automated messaging system for communicating information 
to mdrviduals, as will be discussed in an alternative embodiment below. 

A first embodiment of the invention is illustrated in FIGURES 1 A and 2 
12. Referring to FIGURE 1, a networked system 16 includes a server 18 and a 
workstation 20 connected to the server 18 through a communication network 24 
15 The server 18 is preferably aworld wide web server and the communication 
network 24 is preferably the Internet. It will be apparent to one skilled in the art 
•hat the server 18 may comprise a single stand-alone computer or multiple 
compters distributed throughout a network. The workstation 20 is preferably a 
personal computer, remote terminal, or web TV unit connected to the server 18 
V,a MM The wo * ks,3 »™ 20 iunctrons as a remote mterface for entering in 
the server 1 8 messages and queries to be communicated to the patients. 

The system 16 also includes multiple remotely programmable apparatus, 
such as first and second apparatuses 26 for monitoring multiple patients. Each 
apparatus 26 is designed to interact with a patient in accordance with script 
25 programs received from the server 18. Each apparatus 26 is m communication 
with the server 18 through the co,nmvmication network 24, preferably the Internet. 
Alternatively, each apparatus 26 may be placed in comrnurnca.ron with the 
server 18 v Ja wneiess communication networks, cellular networks, telephone 
networks, satel.ite networks or any other network which allows each apparatus 26 
30 to exchange data with the server 18. It ,s to be understood that the system 16 
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mcrode any number of remotely programmable apparatuses for morntoring any 
number of patients. 

In the preferred embodiment, each patient to be monitored is also provided 
with, a monitoring device 28. The monitoring device 28 is designed to produce 
measurements of a physiological condition of the . patient, record the 
measurements, and transmit the measurements to the patient's remotely 
programmable apparatus through a standard connection cable 30. Examples of 
suitable monitoring devices 28 include blood glucose meters, respiratory flow 
meters, blood pressure cuffs, electronic weight scales, and pulse rate monitors. 
Such monitoring , devices are well known in the art. The specific type of 
monitoring device 28 provided to each patient is dependent upon the patient's 
disease or health treatment needs. For example, diabetes pMknts are provided 
with a blood glucose meter for measuring blood glucose concentrations, asthma 
patients are provided with respiratory flow meters for measuring peak flow rates, 
15 obesity patients are provided with weight scales, etc. 

FIGURE 2 shows the server 1 8, the workstation 20, and the apparatus 26 
in greater detail. The server 18 includes a database 38 for storing script 
programs 40. The script programs 40 are executed by each apparatus 26, to 
communicate queries and messages to a patient, receive responses 42 to the 
20 queries, collect monitoring device measurements 44, and to transmit responses 42 
and measurements 44 to the server 18. The database 38 is~designed to store 
responses 42 and measurements 44. The database 38 further includes a look-up 
table 46. The table 46 contains a list of the patients to be monitored, and for each 
p.ahent, a unique patient identification code and a respective pointer to the script 
25 program assigned to the patient. Each Temotely programmable apparatus 26 is 
designed to execute assigned script programs 40 received from the server 3 8. 

The script programs may include queries, reminder messages, 
informational statements, useful quotations, or other information of benefit to the 
patient. See Appendix A for example script programs. 
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FIGURES 3-4 show the structure of a remoipl 
aDDaritn*™ j. . 3 remote ly programmable 

»able ,h. 26 t0 te bmH , eM and . 7 >». "> 

- a. t0 _ ' 

o, Wood P^e „ fft M *», iD FIGURE 3), The w „ snis 26 als0 
• ,• SHOTOi). The apparatus 26 ftrlher 

a memo™ »n a PP*a™s 26 mcrades a microprocessor 76 and 

a memory 80 connected lolhe microprocessor 7fi tk 
; ..envoi,-. roprocessor76. The memory 80 is preferably a 

non-voJaWe memory, such as a serial EEPROM Th. 

nr „„ „„ mKUM - The memory 80 stores script 

programs 40 received from the server 18 ™ 

ohi we server 18, measurements 44 received from the 
mentoring dev, ce 28, responses 42 ,0 emeries and * ■ 

identification code The Pa,,en, ' S 

code. The microprocessor 76 also includes built-in rend onlv 
memory (ROM), wh icb stores firmware for m tr „ u 

tv. r controlhng the operation of the 

"Pp.irr.nis.26. The firmware includes •> *rrm. ■ , 

'uues a scnpl intejpreter used by the 
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microprocessor 76 to execute the script programs 40. The script interpreter 
interprets script commands, which are executed by the microprocessor 76. 
Specific techniques for interpreting and executing script commands in this manner 
are well known in the art 
5 The microprocessor 76 iV preferably connected to memory 80 using a 

standard two-wire interface. The microprocessor 76 is also connected to the user 
input buttons 70, the LED 74, a clock 84, and a display driver 82. The clock 84 
indicates the current date and time to the microprocessor 76. For clarity of 
illustration, clock 84 is shown as a separate component, but is preferably built into 

10 the microprocessor 76. The display driver 82 operates under the control of the 
micTOprpcessor 76 to display information on the display 64. The 
microprocessor 76 is preferably a PIC 16C65 processor, which includes a 
universal asynchronous receiver transmitter (U ART) 78. The UART 78 is for 
communicating with a modem 86 and a device interface 90. A CMOS switch 88 

1 5 under the control of the microprocessor 76 alternately connects the modem 86 and 
the interface 90 to the UART 78. 

The modem 86 is connected to a telephone jack 22 through the modem 
jack 66. The modem 86 is for exchanging data with the server 1 8 through the 
communication network 24. The data includes the script programs 40 which are 

20 received from the server 1 8 as well as the responses 42 to queries, the device 
measurements 44, the script identification codes, and the patient's unique 
identification code, which the modem 86 transmits to the server 1 8. The 
modem 86 is preferably a complete 28.8 K modem commercially available from 
Cermetek, although any suitable modem may be used. 

25 The device interface 90 is connected to the device jacks 68A, 68B, and 

68C The device interface 90 is for interfacing with a number of monitoring 
devices 28, such as blood glucose meters, respiratory flow meters, blood pressure 
cuffs, weight scales, or pulse rate monitors, through device jacks 68A-C. The 
device^ interface 90 operates under the control of the microprocessor 76 to collect 

30 measurements 44 from 1be monitoring devices 28 and to output the measurements 
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SCRIPT b.,o„ ,02 for .nsmrcing scop, g enera,or 50 ,o genera.e a sc ript program 
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40 from the inforaiation entered in screen 56. The screen 56 turther includes a 
CANCEL button 1 04 for canceling the information entered m screen 56. 

In the preferred embodiment, each script program 40 created by script 
generator 50 conforms to the standard file format used on UNIX systems. In the 
5 standard file format, each command is listed in the upper case and followed by a 
colon. Every line in the script program 40 is terminated by a linefeed character 
{LP}, and only one command is placed on each line. The last character in the 
script program 40 is a UNIX end of file character {EOF}. Table 1 shows an 
exemplary listing of script commands used in the preferred embodiment of the 
10 invention. 

TABLE 1 

SCRIPT COMMANDS 
15. Command Description . 

CLS: {LP} 

Clear the display. 
ZAP: {LF} 

2° Erase from memory the last set of query responses 

recorded. 
1>ED: b{LF) 

Turn the LED on or off, where b is a binary digit of 0 

or 1. 

^ ^ argument of 1 turns on tone LED, and an argument of, 

0 

turns off the LED. 



30 

DISPLAY : Display the te*t following the DISPLAY command, 
{chars} {LF} 
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INPUT: 



mask 



Kecord a button press. The ... represent „ 

pattern f or each of the fo ur input buttons. Each „ 
contains an *. for disavowed buttons or an -o- for 
allowed buttons. For example. i NPUT: oxox{ 

' " • WAIT- TT* PreSS Cither bUtt ° n 81 ■ «" 

{tF} - routing the script program. 

specified in the COLLECT command. The user is 
. . monitoring ^ ~ * ~ 

15 continue: ^ " *T ^ ~« — - 

^ ASSl9H 3 SCliPt ideMifiCati ™ — - the script 



program. 



20 



25 



responses 
code 
most 



30 



patient 



35 when 

script 



aaaajLP) The script identification code from the most recent ly 
executed NUMBER statement is subsequently 
transmitted to the server along with the query 

and device measurements. Tbe script identification . 
identifies to the server which script program was 

recently executed by the remote apparatus. 

™: UDU1 V~ fc *» ^ DELAY command. 

**^Y the prescribed connection time 
Perform a connection routine to establish a 
communication link to the server, transmit the 

identification code,., query responses, device 
measurements; and script identification code to the 
-rver. a nd receive and store a new script program. 

the server, instructs tbe apparatus to disconnect, the 
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interpreter is restarted, allowing the new script 

program 

to execute. ..' 

' [ ; \ 0 

5 '• 

The script commands illustrated in Table 1 are representative of the 
preferred embodiment and are not intended to limit the scope of the invention. 
After consideration of the ensiling description, it will be apparent to one skilled in 
. the art many other suitable scripting languages and sets of script commands may 
10 be used to implement the invention. 

The script generator 50 preferably stores a script program template which 
it uses to create each script program 40. To generate a script program 40, the 
script generator 50 inserts into the template the script information entered in the 
screen 56. For example, FIGURES 6A-6B illustrate a sample script program 40 
15 created by the script generator 50 from the script information shown in FIGURE 

s: . • , " . . • . 

The script program 40 includes display commands to display the queries 
and response choices entered in fields 94 and 96, respectively. The script program 
40 also includes input commands to receive responses 42 to the queries. The 

20 script program 40 frirther includes a collect command to collect device 
measurements 44 from the monitoring device 28 specified in the check boxes 98. 
The script program 40 also includes commands to establish a subsequent 
commum cation link to the server 18 at the connection time specified in field 100 
FIGURE 5. The steps included in the script program 40 are also shown in the 

25 flow chart of FIGURES 12A-12B and will be discussed in the operation section 
below. 

Referring again to FIGURE 2, the script assignor 52 is used to assign 
script, programs 40 to the patients. The script programs 40 are assigned in 
accordance with script assignment information entered through workstation 20. 
30 The script assignment information is entered through a script assignment screen 
57, which is preferably implemented as a web page on the server 18. 

• 14 
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FIGURE 7 illustrates a sample script assignment screen 57 as it appears on 
wor.stat.onaO. The screen 57 incomes check boxes,06 for seJectmg a scrip, 
P^am 40 to be ass,^, and check boxes ,08 for selecting lhe patients to 
whom the script program is to be assigned. The screen 57 also includes an 

5 ^^^^ ^js: 

boxes ,08 a respective point, to the, scrip, program 40 se,ec,ed in the check 
boxes ,06, Each pointer is stored in the patient ,ook-np , able 46 of ^ 
. da,abase38. The screen 57 further includes an ADD SCRIPT button ,10 for 
accessing the script entry screen and a DELETE SCRIPT button „ 4 for deleting a 
script program 40. 5 

Refening again, to FIGURE 2, the report generator 54 is designed to 
generate a patient report 58 horn me responses 42 and me device measurements 

.5 

20. FIGURE 10 sho WS a sample patient re port58 produced by , b e report 
generator 54 for a selected patient The patient report 58 mcmdes a graph , ,6 of 
.he devrce measurements 44 received from the patient, as we„ as a listing of the 
responses 42 received from the patient. Specific technics ibr writing a xepor, 
generator program to display da.a in tbis manner are we „ ^ ^ ^ ^ 

0 The operation of the preferred embodiment is illnstrated in FIGURES 1 

12- FIGURE „a is a .flow char, inustrating steps included^ Ore monitoring 
apphcation executed by the server ,8. FIGURE 1 JB is a continuation of the flow 
chart of FIGURE „ A . h slep 202 , the server , 8 determines if new scrip, 
information has been entered through the script entry screen 56. Knew scrip, 
formation ha, no, been entered, me server ,8 proceeds ,o s,ep 206. If new script 
»nforma,,6n has been entered, the server , 8 proceeds to step 204 

As shown in FIGURE 5, the scrip, informal )nc)udes a se , of ^ 
^ for each of the series, co.esponding response choices. The scrip,' 
>m,a "° n 3,50 mCh3deS 3 ^cted monitoring device type from wmch to cottec, 
0-ce measurements 44. The scrip, information timber includes a prescribed 
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connection time for each apparatus to establish a subsequent communication link 
to the server 18. The script information is generally entered in the server 18 by a 
healthcare provider, such as the patients' physician or case manager. Of course, 
any person desiring to communicate with the patients may also be granted access 
to the server 18 to create and assign script programs 40. Further, it is to be 
understood that system 16 may include any number of remote interfaces for 
entering script generation and script assignment information in the server 18. 

In step 204, the script generator 50 generates a script program from the 
information entered in the screen- 56. The script program is stored in the 
database 38. Steps 202 and 204 are preferably repeated to generate multiple script 
programs, e.g. a script program for diabetes patients, a script program for asthma 
patients, etc. Each script program corresponds to a respective one of the sets of 
queries entered through the script entry screen 56. Following step 204, the 
server 18 proceeds to step 206- ... 

In step 206, the server 1 8 determines if new script assignment information 
has been entered through the assignment screen 57. If new script assignment 
information has not been entered, the server 1 8 proceeds to step 21 0. If new script 
assignment infoimation has been entered, the server 18 proceeds to step 208. As 
shown m FIGURE 7, the script programs are assigned to each patient by selecting 
a script program through check boxes 106, selecting the patients lo whom the 
selected script program is to be assigned through check boxes foS, and pressing 
the ASSIGN SCRIPT button 1 12. When button 11 2 is pressed, the script assignor 
52 creates for each patient selected in the check boxes 108 a respective pointer to 
the script program selected in the check boxes 106. In step 208, each pointer is 
stored in the look-up table 46 of the database 38. Following step 208, the 
server 1 8 proceeds to step 210. 

In step 210, the server 18 determines if any of the apparatuses are remotely 
connected to tbe seiver. Each patient to be monitored is preferably provided with 
his or her own lemolely programmable apparatus, which has the patient's unique 
identification code, storedthereio. Each patient is thus uniquely associated with a 

16 
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respective one of the apparatuses. If none of .he apparatuses is connected, .he 
server 1 8 proceeds to step 220. 

If an apparatus is eonnee.ed, .be server 18 receives fr 0m the apparatus the 
pat.enfsnniqneiden.ificationcodeinstep2.12. Instep 214, the server 18 receives 
, 5 from the apparatus Ore query responses 42, device measmoments 44 and script 
Plication code xecomed doring execution of. a previously assigned script 
program. The script identification code identifies to the server 18 ^hich script 
program was executed by the apparatus to record the query responses 42 and 
device measnrements 44. Tie responses, device measurements, and script 
10 identification code are stored in toe database 38. 

In s.ep 216, .he server 18 uses .he patient identification code to retrieve 
from .he table 46 the pointer to the script program assigned to thepatient The 
server 18 then retrieves the assigned scrip, program.from the database 38. Instep 
218, .be server 18 transmits the assigned script program to the patient's remotely 
15 programmable apparatus through the communication network 24. Following step 
21 8, the server 1 8 proceeds to step 220. 

In step 220, .he server 18 determines if a pa.ie„. report request has been 
received from .be works.a<ion 20. If no repor. reqnes, has been received the 
server 18 returns .o s.ep 202. If a report reqnest has been received for a selected 
20 panenl, .be server 1 8 re.rieves from the database 38 U.e measuremen.s 44 and 
query responses 42 las. received from the pa.ient, step 222.- In step 224, .he 

serverl8ge„era.e San ddispJays.hepatie„,re P ort58ontbeworksta.ion2o' As 
shown in FIGURE 10, die report 58 includes .he device measuremen.s 44 and 
query responses 42 las. received from .he patten.. Following s,ep 224, .he 
25 server 18 returns to s.ep 202, 

FIGURES .2A-12B dlustra.e ,he s.eps included in , he scrip, program 
execu.ed by .be ap parahJS 26. Before ,he scrip, program is received, ,he apparatus 
26 is initially programmed wi.h .he pa.ienfs unique idenrifica.ion code and .be 
senp, i„,erpre.er used by nnexoprocessor 76 .o execute .he scrip, program. The 
Programming may be achieved during mannfac.ure or during an initial 
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connection to the server 18. Following initial programing, the apparatus 26 
receives from the server 18 the script program assigned to the patient associated 
with the apparatus 26. The script program is received by the modem 86 through a 
first communication link and stored in the memory 80. 
5 In step 302, microprocessor 76 assigns a script identification code to the 

script program and stores the script identification code in the memory 80. The 
script identification code is subsequently transmitted to the server 18 along with 
the query, responses 42 and the device measurements 44 to identify to the 
server 18 which script program was most recently executed by apparatus 2k In 
10 step 304, the microprocessor 76 lights LED 74 to notify the patient that he or she 
has unanswered queries stored in the apparatus 26. The LED 74 preferably 
remains lit until the patient answers the queries. In step 306, the microprocessor 
76 erases from the memory 80 the last set of query responses recorded. 

In step 308, the microprocessor 76 prompts the patient by displaying on 
the display 64 "ANSWER QUERIES NOW? PRESS ANY BUTTON TO 
START. In step 310, the microprocessor 76 waits until a reply to the prompt is 
received from the patient. When a reply is received, the microprocessor 76 
proceeds to step 312. In step 312, the microprocessor 76 executes successive 
display and input commands to display the queries and response choices on the 
20 display 64 and to receive responses to the queries. 

FIGURE 8 illustrates a sample query and its corresponding response 
choices as they appear on the display 64 The response choices are positioned on 
the display 64 such that each response choice is located proximate a respective 
one of input buttons 70A-D. In the preferred embodiment, each response choice 
25 is displayed immediately above a respective input button 70A-D. The patient 
presses lhe button 70A-D corresponding to his or her response. The 
microprocessor 76 stores each response in the memory 80. 

In steps 314-318, the microprocessor 76 executes commands to collect the 
device measurements 44 from a selected the monitoring device 28. The script 
30 program specifies the selected, monitoring device from which to collect the 
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.he selected Coring device 28,. for example a Wood glucose meter, .o o ne of 
dewe jacks 68A-C. A sample prompt is shown in FIGURE 9 Jn step 316 tb 

When a reply i s received, the microprocessor ?6 - proceeds to step 318 The 
nncroprocessor.76 aiso connects the UART 78 to the interface 90 through the 
switch 88. In step 318 ? the. microprocessor 76 collects device nreasnrcnents 44 
from .hemonitoring device 28 through the interface 90. The measurements 44 are 
stored in the memory 80. 

10 1. step 320, the nncroprocessor.76 prompts the patient to connect the 

apparatus 26to the telephone jack 22 so that the apparams 26 may connect to the 
server ,8 at the prescribed connection time, hr step 322, the microprocessor 76 
Wai ,s until a reply to the prompt is received from the patient. When a reply is 
recemd, ,he microprocessor 76 turns off the LED 74 in step 324. m step 326 the 
m.croprocessor 76 waits until i, is time to connect to the server 18 The 
coprocessor 76 compares the connection time specified i„ , he S(Srip , program 
«o the current time output by the Cock 84. When it is time «o connect «he 
nncroprocessor 76 connects the UART 78 ,o the modem 86 through the switch 88. 

*> step 328, the microprocessor 76 establishes a subsequent 
communication fin* between the apparatus 26 and the server ,8 through the 
modem 86 and the communication network 24. If the connection fads for any 
reason, the microprocessor 76 repeats step 328 ,o get a successful connection In 
Step 330, the microprocessor 76. transmits the device measurements 44 query 
responses 42, script identification code, and patient identification code stored in 
.be memory 80 to the server 18 through the subsequent commnnication Knk. In 
step 332, the microprocessor 76 receives through the modem 86 a new script 
Program from the server 18, The new scrip, program is stored i„ the memory 80 
for subsequent execution by the microprocessor 76. Following step 332, the script 
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One advantage of the monitoring system of the present invention is that it 
allows each patient to select a convenient time to respond to the queries, so that 
the monitoring system is not intrusive to the patient's schedule. A second 
advantage of the monitoring system is that it incurs very low communications 
5 charges because each remote apparatus connects to the server 18 at times when 

■ . . cprnmunication rates are lowest. Moreover, the cost to manufacture each remote 
the apparatus. 26 is very low compared to personal computers or internet 
terminals; so that the monitoring system is highly affordable. 

A third advantage of the monitoring system is that it allows each apparatus 

.10 26 to be programmed remotely through script programs 40. Patient surveys, 
connection times, display prompts, selected monitoring devices, patient 
customization, and other operational details of each apparatus 26 may be easily 
changed by transrmtting a new script program 40 to apparatus 26. Moreover, each 
script program 40 may be easily created and assigned by remotely accessing the 

15 server IS through the Internet. Thus, the invention provides a powerful, 
convenient, and inexpensive system for remotely monitoring a large number of 
patients. 

FIGURES . 13-1 5 illustrate a second embodiment of the invention in which 
each remotely programmable apparatus has speech recognition and speech 

20 synthesis functionality. FIGURE 13 shows a perspective view of the remotely 
programmable apparatus 27 according to the second embodiment. The apparatus 
27 includes a speaker 72 for audibly commumcating queries and prompts lo the 
patient. The apparatus 27 also includes a microphone 1 18 for receiving spoken 
responses to the queries and prompts. The apparatus 27 may optionally include a 

25 display 64 for displaying prompts to the patient, as shown in FIGURE 14. 

FIGURE 15 is a schematic block diagram illustrating the components of 
the apparatus 27 in greater detail. The apparatus 27 is similar in design to the 
apparatus 26 of the preferred embodiment except that the apparatus 27 includes an 
audio processor chip 120 in place of the microprocessor 76. The audio processor 
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chip 120 is preferably an RSC-164 chip commercially available from Sensory 

Circuits he. of 1735 N. First Street, San Jose, Calif. 951 12. 

The audio processor chip 120 has a microcontroller 122 for executing 

script programs received from the server 18. A memory 80 is connected to the 
microcontroller 122, Memory 80 stores the script programs and a script 
interpreter used by the microcontroller 122 to execute the script programs. The 
memory 80 also stores measurements received from the monitoring device 28, 
responses to the queries,, script identification codes, and the patient's unique 
identification code. 

The audio processor chip 120 also has built in speech synthesis 
functionality for synthesizing queries and prompts to a patient through the speaker 
72. For speech synthesis, the chip 120 includes a digital to analog converter 
(DAC) 142 and an amplifier 144. The DAC 142 and the amplifier 144 drive the 
speaker 72 under the conhol of the microcontroller 122. 

The audio processor chip 120 further has built in speech recognition 
functionality for recognizing responses spoken into the microphone 118. Audio 
signals received through the microphone 118 are converted to electrical signals 
and sent to a preamp and gain control circuit 128. The preamp and gain control 
circuit 128 is controlled by an automatic gain control circuit 136, which is in turn 
controlled by the microcontroller 122. After being amplified by the preamp 128, 
the electrical signals rater the chip 120 and pass through a multiplexer 130 and an 
analog to digital converter (ADC) 132. The resulting digital signals pass throogh 
a digital logic circuit 134 and enter microcontroller 122 for speech recognrtion. 

The audio processor chip 120 also includes a RAM 138 for short-term 
memory storage and a ROM 140, which stores programs executed by the 
microcontroller 122 toperform speech recognition and speech synthesis. The chip 
120 operates a. a clock speed determined by a crystal 126. The chip 120 also 
includes a clock 84 that provides the.current date and time to the microcontroller 
122. As in the preferred embodiment, the apparan.s 27 includes an LED 74,. 
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display driver 82, modem 86, and device interface 90, all of which are connected 
to the microcontroller 122. \ 

The operation of the second embodiment is similar to the operation of the 
prefeired embodiment except that queries, response choices, and prompts are 
audibly commxmicated to the patient through the speaker 72 rather than being 
displayed to the patient on the display 64. The operation of the second 
embodiment also differs from the operation of the prefeired embodiment in that 
responses to the queries and prompts are received through the microphone 118 
rather than through user input buttons. 

The script programs of the second embodiment are similar to the script 
program shown in FIGURES 6A-6B, except that each display command is 
replaced by a speech synthesis command and each input command is replaced by 
a speech recognition command. The speech synthesis commands are executed by 
the microcontroller 122 to synthesize the queries, response choices, and prompts 
through speaker 72. The speech recognition commands are executed by the 
microcontroller 122 to recognize responses spoken into microphone 118. 

For example, to ask the patient how he or she feels and record a response, 
the microcontroller 122 first executes a speech synthesis command to synthesize 
through the speaker 72 "How do you feel? Please answer with one of the 
following responses: very bad, bad, good, or very good." Next, the 
microcontroller 122 executes a speech recognition command To recognize the 
response spoken into the microphone 118. The recognized response is stored in 
the memory 80 and subsequently transmitted to the server. Other than the 
differences described, the operation and advantages of the second embodiment are 
the same as the operation and advantages of the preferred embodiment described 
above. 

Although the hrst and second embodiments focus on querying individuals 
and collecting responses to the queries, the system of the invention is not limited 
to querying applications. The system may also be used simply to cornrnvmicate 
messages to the individuals. FIGURES 16-] 9 illustrate a third embodiment in 
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the database 38 and to insert the data into the statement. For example, the insert 
commands shown in FIGURE 19 instruct the data merge program 55 to insert a 
physician name, an appointment date, a patient name, and a test result into the 
statements. As in the preferred embodiment, each statement may also include one 
5 or more response choices, which are entered in field? 96. 

Following entry of the statements and response choices, CREATE 
SCRIPT button 102 is pressed. When the button 102 is pressed, the script 
generator 50 generates a generic script program from the information entered in 
the screen 56. The generic script program is similar to the script program shown 

1 0 in FIGURES 6A-6B, except that the display commands specify statements to be 
displayed rather than queries. Further* the statements include insert commands 
specifying data to be inserted into the script program.. As in the preferred 
embodiment, multiple script programs are preferably generated, e.g. a generic 
script program for diabetes patients, a generic script program for asthma patients, 

15 etc. TT)e generic script programs are stored in the database 38. 

Following generation of the generic script programs, the server 1 8 receives 
script assignment information entered through the script assignment screen 57. As 
shown in FIGURE 7, the script programs are assigned by first selecting one of the 
generic script programs through the check boxes 106/ selecting individuals 

20 through the check boxes 108, and pressing the ASSIGN SCRIPT button 112. 
When the button 112 is pressed, the data merge program 55 creates a custom 
script program 4 1 for each individual selected in check boxes 1 08. 

Each custom script program 41 is preferably created by using the selected 
generic script program as a template. For each individual selected, the data merge 

25 program 55 retrieves from the database 38 the data specified in the insert 
commands. Nextj the data merge program 55 inserts the data into the appropriate 
statements in the generic script program 40 to create a custom script program 41 
for the individual. Each custom script program 41 is stored in the database 38. 

As each custom script program 41 is generated for an individual, the script 

30 assignor 52 assigns , the script program 41 to the individual This is preferably 
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0 The appals receives and executes .he scrip, program. The execution of 

the scnpt program is sb)i]ar , o |he execm)on desaibed ^ 

embod)ment, except that statements are displayed to the individual rather than ' 
Bach statement mctude. a response choice, piefaa% an 

f, ° D 70A ' D COTeSPOnding choice to proceed 

statement. Ahemativety; the script program may ^ , ^ rf ^ ^ 

each statement is to be displayed before proceeding ,o the next statement The 
remammg operate of the third embodiment is analogous ,o the operation of the 
preierred embodiment described above. 

Although it is presently preferred to generate a custom^cript program 41 
for each individua, as soon as scnpt assignment information is received for the 
^vrdual, it is also possmle towait unti, the individual's apparatus26 connects to 
«* servers before generating the custom scrip, program 41. This is 
accomphshed by creating and storing a pointer to the generic script program 40 
-gned to the individual, as previously described m the preferred embodiment. 
When the mdrviduafs apparatus 26 connects to the server 18, the data merge 
Program 55 creates a cus,o m scnp, program 41 for the mdividual froJD ,e generic 
scnp^program 40 ass.gned to the individual. The custom scnp, program 4, is 
then sen. to .he individual's appafan.s 26 for execution. 
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AjtematcEmbodiments 

FIGURES 20 and 21 ilhistrate alternate embodiments of the invention 
illustrated in FIGURE L In FIGURE 20, the Temote apparatus 26 is a personal 
computer including a processor and a user interface, e.g. display, keyboard, 
5 mouse, or other input and output devices (not all shown), that receives the script 
program, processes the script program and presents the script program for user 
. interaction. For example, the script program requires that the personal computer 
present an image of a stand-alone remote apparatus 350, such as the Health 
Buddy™ produced by Health Hero Network, Inc., on the display. The user then 

10 interacts with the displayed image of the stand-alone remote apparatus by 
operating the user interface^) of the personal computer to select displayed 
responses. The displayed image of the stand-alone, remote apparatus presents a 
virtual image with the same functionality as the apparatuses 26 and 27, as 
described above in FIGURES 3 and 13. It can be appreciated to those of ordinary 

15 skill in the art that the system of FIGURE 20 provides all or part of the 
functionality of the apparatuses shown in FIGURES 3 and 13, but does it on a 
personal computer. 

FIGURE 21 includes all the components of the FIGURE 1 and a digital 
television network 36 in communication with the server 18 and the remote 

20 apparatus 26. The remote apparatus 26 of FIGURE 21 is an interactive television 
system that includes a processing unit 33, such as a satellite broadcast receiving, 
set-top processor with OpenTV signal processing soltware, a display 34, such as a 
television set, and a user interface 35, such as a remote control. The remote 
apparatus 26, through the processing unit 33, is coupled to the communication 

25 network 24, the digital television network 36 and the monitoring device 28. 

The processing unit 33 includes a CPU, memory and embedded software 
for receiving and processing both digital entertainment and advertisement content 
and digital script programs. Also, the processing unit 33 allows the user to view 
the entertainment and advertisement content, such as television programming, and 

30 interact with (i.e. respond to) the script programs. The script pTogram(s) sent from 
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the server 18 are viewable on the display 34 as they would appear on the 
display64 of apparatus26 or are viewed on a portion of the display 34. -For 
example, the question with options shown in FIGURE 8 would appear on the 
display 34. The user makes a selection of one of the choices by using the nser 
5 interface 35, i.e. giving voice commands that are processed by a voice recognition 
system, controlling and activating a cursor, etc. Example methods of "making a 
selection are to control a cursor icon on the display screen of the display 34 and 
activate the cursor icon when it is (^located with one of the choices, to assign 
different keyboard keys are designated as a different one of the displayed choices. 
1 0 Another method is to have the user interface include voice actuation software for 

. processing uservoice commands that request selection of a desired choice! 

With respect to this invention, a ••broadcast" includes any form of 
delivering the content from a source to many viewers, including transmission over 
the airwaves or via cable, the Internet, a closed-circuit network, or other means of 
15 communication. A "broadcast" does not require multiple persons to watch at 
once, but rather can include multiple individual and independent viewings, such as 
in the form of video on demand or access to web pages. Moreover, the term 
"broadcast" may include a single tailored transmission from a source to a single 
intended viewer. Accordingly, while a "broadcast" may include a transmission 
20 from one point to multiple recipients, it is not limited to that case. Likewise, with 
respect to this invention, a "broadcast" is I'transmitted" in any oTtne above forms. 

The processing unit 33 is a multimedia processor that receives transmitted 
broadcast programs from a digital broadcast network 36 via a commimication link, 
.such as a satellite or cable link. The processing unit 33 also transmits as well as 
25 receives data via the communication network 24. hi addition, the multimedia 
processor has expansion ports to support additional user interface and other 
devices, such as keyboards, joysticks., trackballs, and to accept add-on circuits for 
enhanced sound, video, or processing performance. 

. FIGURE 22 is an example for illustrative purposes only of a method for 
30 increasing user use of script programs by allowing the user to quickly access the 
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script program during viewing of an entertainment or advertisement program in an 
interactive TV system. FIGURE 22 illustrates a process performed by the system 
shown in FIGURE 2L At block 400, the server 18 generates an interactive script 
program. In an alternate embodiment, the script program is fully or partially 
5 created at another remotely coupled computer, such as workstation 20, and added 
to multimedia content, then the script program and multimedia content is sent to 
the server 18. In one embodiment, the script program is specialized for a specific 
user according to a health care professional request or to a predefined health 
regimen based on user profile information. In an alternate embodiment the script 
program is generated in relation to entertainment or advertisement content that it 
will later be broadcasted with. Next, at block 402, the generated script program is 
combined with digital produced entertainment or advertisement content, i.e. a 
multimedia presentation,, to create digital broadcast programming. The digital 
broadcast programming is then broadcasted or transmitted over the chosen 
communication link, block 406. At block 408, the processing unit 33 receives and 
processes the digital broadcast programming then presents the entertainment or 
advertisement content and the script program. The processing unit 33 as directed 
by software instructions previously imbedded in the processing unit 33, included 
with the digital broadcast programming or a combination of both processes the 
digital broadcast programming by determining its content and how that content is 
to be presented on the display 34. For example, the processing unit 33 determines 
if the script program is to be referenced by an icon oyer the entertainment content 
or displayed on a portion of the display with the entertainment content. As part of 
the presentation horn block 408 the user is informed of any script program 
included in the broadcast programming, block 410. Then, at block 426, the user is 
presented with the script program after the user selects or activates the indication, 
e.g. an icon. Lastly, at block 428, the user interacts with the script program by 
responding to any queries and inputting any requested measurements or other 
responses. The interaction with the script program is similar to that described 
above for the system of FIGURE 1. In another embodiment, the script program is 
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presented in conjunction with the entertainment ox advertisement content without 
requiring the user to select or activate an indicator 

FIGURES 23 and 24 are example images presented on the displays 34 i„ 
the system illustrated in FIGURE 22^ FIGURE 23 illustrates a screen shot of a 
broadcast program 250 that includes entertainment content 252, such as a video 
program on heart surgery, and an icon 254. The icon 254 indicates that a script 
program is available for the viewer. In order for the viewer to access the script 
program, the viewer selects the icon 254. The program broadcasted from the 
broadcast network 24 may have included an entire script program or just a portion 
of a script program. If the entire script program were included with the broadcast, 
selection of the icon 254 would begin execution of the script program that was . 
received. However, if only a portion of the script program was received and, for 
example, that portion only required that the icon 254 be displayed with the 
entertainment content s, selection of the icon 254 sends a signal through a back 
1 5 channel, i.e. the link to the communication network 24, to the server 1 8. The sent 
signal is a request for the rest of or just more of the script program to. be sent to 
the apparatus 26, either through broadcast network 36 or communication 
network 24. 

FIGURE 23 illustrates a screen shot of a broadcast program 250 that 
includes entertainment content 252 and a section that presents a script program 
image 256. In this example the viewer can interact with -the script program 
image 256 while simultaneously viewing the entertainment content 252. As in. 
FIGURE 22 above, Ibe script program may be rally or partially received and 
processed by the processing unit 33. And again, if it has only been partially 
received, viewer interaction at a predetermined spot in the displayed interaction 
process automatically mitia.es a request through the back channel to the server 18 
for the rest of the script program. 

Because the broadcast program 250 is a digital broadcast, ,t can be readily - 
appreciated by those of ordinary skiJJ in the art of digital interactive television, 
that the entertainment content may be paused until viewer completion of the script 
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program. The script program which can be sent with an initial broadcast program 
or during presentation of a previously delivered broadcast program that is being 
presented on the display may also include instructions to pause the entertainment 
content until viewer completion of the script program at which time the 

5 entertainment program resumes. For example, the viewer's/patient's doctor 
creates a message at the workstation 20 requesting that the patient as soon as 
possible send blood pressure measurement readings. This message is generated as 
a new script program at the server 18. The server 18 then sends the new script 
program to the broadcast network 36. The broadcast network 36 includes 

10 hardware and/or software mechanisms for saving the new script program for 
inclusion with the next patient requested entertainment or advertisement content to 
be sent to the patient in the case where the patient is hot presently viewing a 
broadcast from the broadcast network 36 or for just broadcasting the script 
program alone. If the patient is presently viewing entertainment or advertisement 

15 content received from the broadcast network 36, the new script program is 
received, processed and presented to the patient by the apparatus 26. The received 
new script program may include instructions to pause the presently viewed 
entertainment or advertisement content. . 

If the script program is specified for a particular patient, the server 18 or 

20 broadcast network 36 encodes the script program for that patient. The apparatus 
of that patient includes a decoding component within the processing unit 33 for 
decoding the encoded script program received with the broadcast program. For 
example, the script program includes a weight history chart of the. patient. The 
present invention wanls only the patient corresponding to this weight history chart 

25 io have viewing access. Therefore, it is encoded for transmission and encoded 
only by the corresponding patients apparatus 26. 

It can be appreciated to one of ordinary skill in the art that this decision, as 
with the other flow diagram decisions, can be an inherent decision in the 
processing of the received entertainment/advertisement programming and script 

30 program. 
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The embodiments of FIGURES 20 and 21 may . also be implemented 
without any entertainment or advertisement content and perform the tractions as 
to those that illustrated and described ifor FIGURE 1 . 

The script programs or entertainment/advertisement programming can be 
5 designed for education and training of users. For example, the script program or 
information content could show a user, such as a patient, how to etfectively use a 
medical treatment device. Also,; the script program or information content could 
describe to users, such as doctors, Curses or anyone other professional, different 
treatment styles, plans or new medication. 
10 A wide variety of information may be collected, delivered and analyzed m 

accordance with the present invention. For example, abandoned U.S. Patent 
Application No. 09/378,188 which is a continuation of U.S. Patent No. 5,935,559, 
and unassigned U.S. Patent Application attorney docket No, HERO-1-1089 which 
is a continuation of U.S. Patent Application No. 09/041,809 (the text of which are 
15 hereby incorporated by reference) discusses information related to disease causes, 
treatments, and cures. Script programs include a set of queries for requesting data 
on lifestyle, environment, behavior, drug compliance, drug response over time, 
and other aspecis. This data is then analyzed to identify trends and establish 
subgroups with similar responses. • 
20 Individuals' behavioral and environmental information in conjunction with 

their gene sequence information is analyzed to find drug candidates and drug 
targets. Individuals previously designated as having a high risk for developing a 
particular disease are each given an apparatus 26, Queries related to the 
individuals' behavior and environment are included in a script program sent from 
25 a server 1 8 to the apparatus 26 or from a server 1 8 to the apparatus 26 through a 
broadcast network 36. The individuals' responses are sent back to Ihe server 18. 
The process of collecting individuals' information can take place over a long 
period of lime to ensure accurate data and to allow researchers to observe 
progression of the d.sease. A data mining program on the server analyzes the 
30 individuals' behavioral and environmental information, as well as their Bene 
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sequence information . Differences in gene sequence information, or in 
behavioral and environrnental factors between individuals who show a severe 
disease phenptype and those who show a mild severe disease phenotype can then 
be distinguished and used to develop new drug candidates, targets, or general 
treatments. ', 

Genetic testing allows an individual to determine whether or not he or she 
has a predisposition to a certain disease. The degree of expressivity of a certain 
disease will be determined in part by an mtfvidual's. environment and lifestyle. 
The environment and lifestyle information is retrieved from responses to queries 
sent from the server 18 to the apparatus 2$ or from the server 18 to! the 
apparatus 26 through the broadcast network 36. The present invention interprets a 
patient's gene sequence information and his or her environment and lifestyle to 
come up with a personalized prognosis. This procedure can be repeated many 
times over the course of a disease state to monitor a patient's condition. In 
addition, disease-causing pathogens can also have their genes sequenced. Using 
these sequences in combination with information ahout a patient's environment 
and lifestyle, the present invention comes up with a personalized treatment plan, 
ideally to eliminate the pathogen! It is also possible to use the procedure 
described above to monitor the course of the disease.state produced by a 
20 pathogen. Finally, a genotype- to-phenotype map or database can be constructed 
for developing better treatments and aiding in research. 

Although the above description contains many specificities, these should 
not be construed as limitations on the scope of the invention but merely as 
illustrations of some of the presently preferred embodiments. Many other 
25 embodiments of the invention are possible. For example, the scripting language 
and script commands shown arc representative of the preferred embodiment. 11 
will be apparent to one skilled in the art many other scripting languages and 
specific script commands may be used to implement the invention. 

.Moreover, the invention is not limited to the specific applications 
30 described. The system and method of the invention have many other applications 
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both inside and outside the healthcare industry. For example, pharmaceutical 
manufacturers may apply the system in the clinical development and post 
marketing surveillance of ne W drugs, using the sys.em as an interactive, on-line 
monitoring tool for collecting data on the efficacy, side effects, and quality of life 
impact of the drugs. Compared to the current use of labor-intensive patient 
m.erviews, the system provides a fast, flexible, and cost effective alternative for 
monitoring the use and effects of the drugs. 

• The system may also be used by home healthcare companies to enhaDce 
the service levels provided to customers, e.g. panic systems, sleep surveillance, 
specific monitoring of disease conditions, etc. Alternatively, the system may be 
used to monitor and optimize the inventory of home-stationed health supplies'. As 
an example, the sys.em may be connected to an appropriate measuring deviceto 
optimize timing of oxygen tank delivery to patients with chronic obstructive 
pulmonary disease (COPD). 
15 The system and method of the invention also have many applications 

outside the healthcare industry. For example, the sys.em may be nsed for remote 
education over (he Internet, facilitating educational communication with children 
or adult trainees who lack access to sophisticated and expensive compuler 
equipment, lie system may also be used by Jaw enforcement officers to perform 
20 on-line surveillance of individuals on probation or parole. 

Further, ihe invention has numerous applications for garnering da.a from 
remotely located device, For example, the system may be nsed to collect data 
iron, smart appliances, such as identification check systems. Alternatively, the 
system may be appHed to the remote monitoring of facilities, including safety and 
security monitoring, or to environmental monitoring, including pollution control 
and pipeline moni.oring. Many other suitable applications of the invention w.ll be 
apparent to one; skilled in the art. 

Therefore, the scope of .be invention should be de.ennined no. by Ihe 
examples given, but by the appended claims and their legal equivalents. 
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Name: Basic Profile Greeted by: Jane Hoffmann Input vaS^ 

Descrlpt^on: ^ ram,, ? ,oant • Created on: 4/1EV99 

Program: HeaSoTibrary Jane Hoffmann- 

Protocol: SmoWng Ubrary^ ■ ~ ^ 

Version- 1 Modltled by: Jane Hoffmann 

Effective Modified on: 10/13/99. 

_ 4/1989 



on: 



m Welcome <> to the Health Buddy Smoking Information program This nmnram c,.^, L 
you by Heatth Hero Networic (Program tniro : None/ toerT P 9 hB * bpBn """"J* 1 '° 

@ Each day I will askyou questions about smoking and will share Iids or fnrl* „K~ . . • 
2"^*« P*T-c Po*«' does nothaveacLs tOyouSE ZXStSSZ**^ 
Heanh Buddy care manager. Jlmro/ disclaimer : Nono/ Generall * b ° Seen *» mo 

r>21ro40 . 4 

441^200 

B ^ Jm?** r ° Start Sm ° kin9 ,BSS? PW,lin9 *° 5moke W: /Behavior] 

^ YesKo * ' fmP ° rtam ^ * ^ lNGW ° Uestk>n : None ' 

^ I dorrt Sow" ,e5S ^ 3D lmP ° rtanI S,eP h quittt ° 9 - lNew 0uesUo " • None / Behavior) 

© What type of ' filtered cigarette do you smoke? pered type : None / Symptoms ] 
*f norma) filtered J 
r> low tar and tow nicotine 
fif non-filtered 

S Would you consider switching to a Filtered brand? [Mew Question : None / Behavior) 

m Good! Please switch as soon as possible. [New Question None / 
Behavior) 

**>No 

@ OKJ>ut please keop thinking about it. Perhaps you'U change your mind. 
ra _ , " [New Question: None /Behavior) 

. )" 5 1 beUl9 B " te U ' Se and 5 bei " 9 ,he »M "uroe). how would you rate 
your strongest uige to smoke on a normal day? [Urge ; None / General) " 

3^ 1 t02 J 

g)-You have yery moderate urges to smcke. It is very possible tor you to cut down on 
cigarettes and even to quit* [New Oueslion : Nono / General! 
. zy -3 \o 3 J 

m Even though you have lairly strong urges to smoke, it is possible to cut down and to 
quit. |New Question : None / General] 
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>f 4 to 5 . 

^Wheroaml? 

4> What iam ) thinking about? 

Who, if anyone, am I with? 

@Urges to smoke often m . 

those urge limes are for you andto plan lor ways to avoid smokino wteST q SJ r * " to 
urges: None/ General) • ^ Wne n foe urge hits. |Pred!clable 



r> 3 to 3 
«Mlo5 



@ o. doesanyono in your immediate. famHy smoke? [Family.Smoke : None / Genera.) 

4 Yes 
4 No 

H @ eart D^^^ teVe teart #— » 

*Yes 
**No 

=£No 

E You ore lortunate that they dent smoke. See if you can get their suooort as von rnt 
down or quit. |New Question : None / General] ?UpP ° r1 ^ you cut 

hardGf * V0U " M - «■* " - do ill ,New 

No 

® sssmsi your ,riends ,o gel ,he * support as you cui down and quiL !New Ques,i °' 1 

@ Doy^teveanyp^bte^^ coughing » shortness b. b,eath? ICouoh^g : Noney GeneraO . 
||^W> <*scus S these symptoms with your doclor. [New O^esBon: None/ 

4 No 

^ u"" 9r, '" 9a ^ d ™ 9alh,n 9l|lrnp'ovecoU9h.ng:None/ Symptoms] 

® Have younohced any tobacco stains on your tooth? (Oral Decay : None /General) 

K/G^nora'tf a " appoinlmem wln y° ur denfcl ^uss this. (New Ouestion : 

^,e Y ^ a M be 7c ,UCky . ab0 l" ha '- ^"g-'^'^ccouseotten stains teeth. |Ne» 
uuesi ton : None / Symptoms } 

Snot^nrt 50 Ca " C3USB ^ diS8aSe and °' her P' ob,ems - You should brush your teeth 
l/equently and see your Oenlisl regularly. [Denial p.pblems : None / Genorall 

DOy °H bave probtems wi,h your hear, o, emulation? IHea,, Isease/circula.ion : None / General 
•f YeS 

' afounhiiTnTn" IT" and Circu,s,i °" P' oble '^ ^.se. Be sme to talk to you, doc.or 
G^noraT 9 ^ V ° U CU * dtmn « " u "" ' New Chrcsto, : None / 
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4 Yes 

^ No . 
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Name: 



Psychomotor 
Benefits 



Created by: Jane Hoffmann • 

Q ,., Created 6n: 4/21/99 

Description:^^ Approved by: Jane Hoffmann 

Program: Health Hero Library A PP rove ? ™ ^1/99 / 

Protocol: . Smoking Library . Modified by: Jane Hoffmann 

Version: 1 Modified on: 10/13/99 

Effective^ 
on: 



Input variables: 



4/21/99 



f) Many people really enjoy touching, or playing with ciqarertes Findinn * r^i^ 

can -ake quming much easier. (HandHng ciet.es : SSJSSSt? ? ' ' ** "*■ "** 

4 Yes 

@ HINT: Handling something else, such as a pencil or paper clip may help vou avoid 
*No 5m0k,n9 aS ^^ vrnayneip you avoid 

m Do you ever blow smoke rings? [Smoke Rings : None / Behavior] 
4 Yes . J 

h^hfn 1 b8 2 L 9 ° 0d u SlJbs,iMe ac ^ ? Deep breathing exercises may be a help, 
Behaved " " h ' OUSh y ° Uf n ° Se 3nd ° Ul lh,0U9h you ' ™ u,h - Question : None / 

s}> No 

@ Po youever find yourself playing with cigarettes or ashes? ]Play : None / BehaviorJ 

!L H ^ T: iM 3yi ^ WUh somelhin 3 e,5e > 5Uch 35 a P e " or paper clip, may help you avoid 
^^ o smok,r, 9lNew Question; None /Behavior] ' 7 HJ 

S D ° 4 yST 3 SPed3! ° f PaCkln9 VOUf Ci9aieneS? V*™* Pack *9 -*9™ / Behavior) 

B » sounds like you enjoy handlingcigarertes. What other activity could you substitute? 
BehaX] 3 " 309 ' 09 W PaPer CRPS W ° Uld be heip,Ul I Substilute aclivit Y : None 7 

i£>No 

ton?/ BrfivfoJ 31 35 mUCh ,lme iUSl h0,din9 d9arett9 aS y ° U d ° 5m0k ' n9 " ? |Hdd ° gS ' 

. 4 Yes 

B Think ol otner things to keep in your hand such as a pen or pencil! |New Question : 
None / Behavior] 

4 No 

ESss squee2e may he,p you keep your hands bus * - ■ 
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Name: 



Description: 

Program: 
Protocol: 
Version: 
Effective 
on: 



Physical Benefits 
Benefits Analysis: 
Physiological 

Health Hero Library 
Smoking Library 
1 

4/20/99 



Crealedby: Jane Hoffmann 
Created on: 4/20/99 
Approved by: Jane Hoffmann 
Approved on: 5/3/99 
Modified by: Jane Hoffmann 
Modified on: 10/13/99 



Input variables: 



® For many people, cigarettes are as addictive as heroin or cocaine Within second* m . « . 

m o. *> you believe you are physically addicted to nicotine? [Physical Addiction : None/General] 
No 

B ^youMieva thai smoking 

iSSl len6 lh]ng ln lhe m ° min 9 lo h ^ ^ Vour day going? (Early Morning : None / 

*Yes 
o^No 

m Do you smoke to relax? [Relax : None /Behavior] 

♦ Yes 

V No 

3>EE!frt!^ inc,ud0 mMon - yofla - and deep brea,hin9 exercises - ' o,he ' 

S Do you^oke to curb your appetite? (Curb Appetite : None / Behavior) 
t> No 

® Some people find il helps lo curb their appetite by drinking a glass ol water belore a meal and 
drtntang water throughout the day. It's healthier! [Mini: Drink water : Nono/SSf 

@ Do you smoke at the end ol each meal? |End 01 Meal .None /Behaviorl 

♦ Yes * 

i»No 

0 Some healthier things to do after a meal are: [Other end of meal activities : None / GeneralJ 
=J> Chew gum, 

3 Good idea! [New Oueslion : None / General] 
z> Enjoy a mint 

g) Good idea! [New Oueslion : None / GeneralJ 
Brush your teeth. 

g Good idea! Having your moulh feel clean and Iresh may make it easier to avoid a 
crgarette. [New Question: None /General] 
£> Sip a cup ol coffee. 

m The coffee may be line, bul be sure that coffee doesn't put you in the mood for a 
cigarette. [New Question: None /General] 
® Do you^smoke because it helps you keep your weight down? [Weight Fear : None / Behavior} 

r$ No 

©Thank you lor continuing with the Health Buddy Smoking Information program! I hope it's helping you 
lo cut down or quit. [Encouragement: None/ General) 
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m » you think you may be physically addicted to cigarettes talk to vourdnrtnr k . • I '' 

replacement or other medication white vou are n»iffin„ ,M^.' oy ? wdoc,orabou,us '"9 a nicotine • :. 

■ " ' . . . i : f" 
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Name: 

Description: 

Program; 

Protocol: 

Version: 

Effective, 
on: 



Psychological 
Benefits 



Created by: Jane Hoffmann 

BeneBtsAnafys.s: j '• ^ ' . 

Psychological Approved by: Jane HoHiiiann 

Health Hero Library A PP">V"* on: 4/20/99 

SmoWng Library Modified by: Jane Hoffmann 

I Modified on: 10/15/99 

4/20/99 



Inpul variables: 



I2J Don't bealraid to lalk about how you leel about ouiitinn Ymir /om-.i,. ■ - 

encouragement andsupport. [Daily Fact NcTe^TnS andt,oct ^can offer 

E3 ^'^^^ 

ID HINT: As you cut down or quit, keep something near the phone liko a cm ion, k » 
^ occupy you, hands while you are talking. [New Ques.ioo : N? 7e ] b * '° 

1 Good lor you! [New Question: Nona /Generan 
§) Do youteheve you smoke out of habit? [Out ot Habit : None/ Behavior]: 

e$ No 

5 Yes Sm ° ke Whe " y ° U 3,6 b ° red? f^ 6 " Bo,ed : None I B <*™°') 

Sri'nXlm^ '° °* d ° Wn "T"' " Wi " bB impprtan ' to 10 have activities planned 
^ No '" 9 ' he " mo V 00 are cuni "9 down. IResponse : None / General) 

® Do y^^believe cigarettes are your Iriend? {Cigarettes Are Frrends : None / General] 

?w toXoTsuoSS,^ p 7 te mee l emo,iona ' needs - As y° u cu « *>™ « yo" 

None / GenerX ^ ^ W ^ famHy 3nd " ,enc)s - « New ° u « ,ion : 

No 

@ Do youfW smoking helps alleviate stress? [Alleviate Stress : None / General) 

m Many people smoke because Ihey think it helps them relieve stress As you cut down 
Gen U eraS 0U "* *> -Keve stress. [New Ouostio'n None/ 

i»No 

ID Do youever smoke to change your mood? [Change Mood : None / General] 

r?Jh^" ,0l<e 10 tee ' b6 " e '- 35 y0U P,a " 10 CU ' d0wn or t » uil s ™king. You will have .0 
* No ^ hCal r " e ' WayS 10 Cha "9 e V™ l New Question : None / General) 

^?ZZ£Z£!^ w,,h cer,ain ac,iv,,ies (,or examp,e> when you 90 ,ishin 9 - 

»f Yes 

® as you cut down or qui, smokin i, will be important to, you to ovoid these activ.ties as 

12 
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^ ^ much as you can. [New Question : None / Genera)] 
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Name; 



Psychosocial 
Benefits 



n DCM ; h ,. nn . Benefits Analysis: 

Program! Health Hero Library 
Protocot: Smoking Library 
1 



Version: 
Effective 
on: 



4/21/99 



Created by: Jane Hoffmann 
Created on: 4/21/99 
Approved by: Jane Hoffmann 
Approved on: 4/21/99 
Modi/ied by: Jane Hoffmann 
Modified on: 10/15/99 



Input variables: 



gj Your dafly social environment can make it much more difficult to quit. However, there are things that 
can be done to help overcome these obstacles. [Environment : None / General) 
gj True or false? Smoking is the single greatest preventable cause of illness and premature death in 
the Untied States. [Dairy Fact : None / General] 
^ True 

g You're right! Smoking IS the greatest preventable cause of illness and pVemature death 

in the United States. [New Question : None / Knowledge] 
s> False ; 

©The answer is true. Smoking IS the greatest preventable cause of illness and- 

premature death in the United Stales. [New Question : None / Knowledge] 
[ff Do you ever smoke to be social? {Social : None / Behavior) 
*Yes 

© As you cut down or qui! smoking, you will find new ways to be social that don't Involve 
smoking. [New Question : None / General] 

No 

g Good. That's not a good reason lor smoking! [New Question : None / General] 
|fj Do you smoke with your friends? [Friends Smoke : None / Behavior] 
Yes 

@ As you cut.down or quit, it will be important for you to tell your friends what you are 
doing so they can support you. [New Question : None./ General] ___ 

»j>No 

gj Do you mainly smoke when people around you are smoking? [Smoke with Others : None / Behavior) 
*Yes 

(2) As you cut down or quit smoking, it may important for a white to avoid your triends 
when they are smoking. [New Question : None / General] 

sMo 

gj Do you smoko to assert your independence? [Independence : None / General] 
>Yes 

g) Remember that quitting is a choice. There are many benefits Irom smoking, but also 
many brisks. Your participation in this program Indicates that you believe that the risks 
outweigh the benefits. [Rebel : None / General] 
No . 

g Good (or youl [New Question : None / General) 
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Program: Health Hero Library Approved by: Jane Hof/rnann 
Protocol: Smoking Library Approved tm: 4/21/99 

l«*2e on: 4/21/99 * JaM H °«^ 

Modified on: 10/13/99 

i£ No • 

@ Troo or fake: On the average, smokers die 5 years earlier ih an n™. , 

Knowledge] • y ea,sear » e ' '"an non-smokers. [Mortality fad : None / 

x T -je . • 

@ Actually it's worse lhan that! On the averaoe smnlro^ ^ 

than non-smokers! |New Question : Non" ^l^^^^^^^^^hn 
n , SrSntn-smS 

N^r^ 

j SSSJSJ" ^ ^ CU ' dW " a " d ^ Vou guil. (New 

S^^lZS** Wh ™ ^ - -Pecia»y when you guit ,New . 
® Has^ng inhibited your.abitity «o enjoy Hfe7 ,Enioymen, : None / General] 

SI N* you wil, enjoy We even more . you gui, smoking! INewOuestion : None / 

No 

HH"i yW ^ eVe " i,y ° U qU " Sm ° ki " 9! |New 0"es1.on : None/ 
0 Are you trying to cu, down or gui, ,o gain bette, control over your We? ,Conbo, : None / Genera,, 

No J 

Son S/ TenlV^ ^ ^ " "** * 



True 

E 

£> FaJse 

■s 

e 

3ne of th< 
f Knowle< 
*f Yes 

No 



NO 



g) When you've decided" to cut down or. quit be suro in rikr»,« » .k , 

can be a great help to vou (New Ch.Pciw m ,1 U5S * W, ' h yOU ' f3m,, y- 7hey 
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Yes 

@ Good. Thafs a serious issue. Secondhand smoke is very harmful to those around you 
especially to chfldierw [New Question : None /General] 
❖ No . 

@| OK, but is Is something to consider. Secondhand smoke is very harmful to those 
around you, especially to children. [New Question : None / General) 
0 Did wanting to lit in with non-smokers affect your decision to quit? {Acceptance : None / General! 

@ OK. I imagine that your non-smoking friends wifl be happy when you smoke less or 
quiL (New Question : None / GeneralJ 

k>No 

@ OK. But I imagine that your non-smoking friends will be happy when you smoke less or 
quit. [New Question : None / General) 
g. Did your friends who don't smoke, influence your decision to quit? [Friends : None / General] 
>f Yes 

@ OK, but the decision must be yours? [New Question : None / General] 

e»No 

ID OK. The decision is yours to make. [New Question : None / General] 
0 Did you decide to quit in part because you ate concerned about how smoking impacts the 
environment? [Environment : None / General] 
*.Yes 

@ OKI Smoking is harmful to the environment as well as harmful to youl [New Question : 
None / General] 

No 

gj Smoking is harmful to the environment as well as harmful to you! [New Question : 
None / General] 

g Is the money you'll save by not smoking, impacting your decision to quit? [Economic : None / 
General] 

pfYes 

@ You will save a lot ol money as you cut down and quit! [New Question : None / 
General] 

r^ No 

@ You win save a lot ol money as you cut down and quit! [New Question : None / 
General] 

gj When you have decided to cut down on your smoking or to quit entirety, it is a great idea lo plan to 
reward yourself after a certain number of successful days or weeks. [Rewards : None / Genera!) 
g) A good reward would be: [Good rewards : None / General) - 
2> A box of tine cigars. 

@ Not exactly. Don't reward yourself with tobacco! You aro trying to smoke less. Plan a 
reward that is something else you would enjoy. [New Question : Nono 7 General) 
e> Dinner at a special restaurant. 

g Good; A reward should be something you would enjoy! [New Question : None / 
General] 
^ A shirt youVe been wanting. 

g Good. A reward should be somelhing you would enjoyt [New Ouestion : None / 
General] 

g Some people save the money that they would have spent on cigarettes, and use it to buy somelhing 
special lor someone else, .or give it to their favorite charity. (Reward hint : None / General) 
gj Is your career influencing your decision to quit? (Career : None / General) 
4 Yes 

g) Things may be easier at work when you don't have to duck out for smoke breaks! |New 
ttueslion: None /General] . ' 

n> No . 

HI Things may be easier at work when you don't have to duck out for smoke breaks! (New 
Question : None / GeneralJ 
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Name: Benefits Analysis 

Description: 5 ene/ils An afysis: 
Conclusion 

Program: Health Hero Library 

Smoking Library. 

1 



Protocol; 

Version: 

Effective 
on: 



4/21/99 



Created by: 
Created on: 
Approved by; 
Approved on: 
Modeled by: 
Modified on: 



Jane Hoffmann 
A/21/99 

Jane Hoffmann 
4/26/99 

Jane Hoffmann 
10/13/99 



Input varfabJes: 



@ By taking an jnitial smaB step toward quimng, you will confirm vn. ,r ^ . 
chances of success, [ln!ro2 : None / General] V commitment, and increase your 

& HINT: The lirst step Is to commit to begin smoking less How manv einarott^ ^ 
last 24 hours? [Hint: None /General! y a ^ en ^ <M you smoke in the 

0to20 
z> 21 to 40 

* 41 Io200 

m Are yJ>«wDing to smoke less? [Commit : None / General) 

* No 
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Description; Smoking phase 1 Created on: 4/27/99 

Program: Health Hero Library Approved by: Jane Hoffmann 

Protocol: Smoking Library . Approved on: 4/27/99 

Version: .1 Modified by: Jane Hoffmann 

Effective on: 4/27/99 Modified on: 10/15/99 

g Here is an interesting smoking fact: There are 401 poisons and 43 carcinogens in each cigarette. 
[Daily Fact : None / General] 

g?J o, have you made any changes to your daily routine to help you reduce the number of cigarettes 
you smoke, or to help you quit? [Changes In routine : None / Behavior) 
Yes 

gf That's fantastict IPs an important part of committing to becoming smoke-free. Keep up 
the great work! [GoooVfoBow-up : None / General] 

* No 

EQ That's OK. By making simple changes to your daily rouline, you can avoid situalions in 
which you are prone to.smoke. This wilt make cutting down or quitting much easier. (Not 
change/follow-up : None / General) 

@ On a scale ol 1 -5 (with 1 being not confident and 5 being very confident) how confident are you that 

you are capable of quitting? [Self eflicacy : None / General] 
s^1to2 

(g) Is your hesitation caused by not feeling like you know enough about what's required to 
successfully quit? [Cause of hesitation ; None / General) 
E^Yes 

{U Thai's OK. t will continue to give you more helpful information about 
cutlihg down and quitting. Near the end ol this program, I will give you 
information on other resources that inay.be helpful to you. [New Question : 
None / General] 

s>No 

g) Is your hesitation caused by not feeling that you have the skills necessary 
to successfully quit? [New Question : None / Genera)) 
Yes 

@ That's OK. I will continue to give you more helpf ul 
information about skills for cutting down and quilting: Near the 
end of this. program, I will give you information on other 
resources that may provide you with additional skills. [New 
Question : None / General] 

4>N0 

j|J Is your hesitation caused by feeling that you do not have the 
power to successfully cut down or quit smoking? [New 
Question : None / General} 
s>Yes 

g) Trial's OK. Participating in this program is a 
great firs! step. Near the end of this program, I . 
will give you information on more resouces that 
could help you cut down or quit. I know you can 
do il» [New Question : None / General) 

F> No 

Thanks lor sticking with this Health Buddy 
program. I hope it helps you gain confidence in 
your ability lo cut down or r.:;;|. \ know yO».» can do 
^ il! (New Question : None / General] 
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3 to 4 

@ j^ 3 *' ' X ^ following this Health Buddy prooram and fallow^ 

tnS c! ^ uh ^ 

1 Do VW^efeya that smoking Is a choice? [Choice : None / General] 

^ @ That* right. Smoking isa choice. [New Question : None /General] 

sm ^5h^^ 

@ It is sometimes very difficult to stop smokino but it ran ho ^ »> t 

Question : None /GeneraV ' Ce ,hal you bave " l Ne w 

£$> All ol my Mends smoke. 

@ His sometimes very rtHicull to slop smokinq esoeciaiiv «,h~, . 
your.lriends smoke, but it can be done It is a C LS f V ^ ^ °' 
Question : None / General] h °' C0 ,hal ^ "ave. [New 

@ By participating in this Health Buddy program vou have mart., = ^ u . ' 

to quit smoking. No matter how strong your cratfnq & S^' h ^ ° U ' doWn or 
. „, n ,ha ' ■* s««a choice. [Participaring in program^ Non^LS mmember 

P^G^T^^ 9 de, ' irnen,a ' ^ °" ^ °»*» 

No 

@ °° gyef Ve ' h3 ' ^ make y0U ' "'^^^^"-gimprovesliterNone/Generalj 
^ l S | o ^ Thai's a great altitude! [New Question : None / General] 

■?J'1 S . T '°, 1 h . ear tha '- ' th ™ ,ha ' ,he ,ac,s and information I'm-sharing with V 6u show 
that you hie w,lt be better without smoking! (New Question : None/Genemll 
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Name: 

Description: 

Program: 
Protocol: 
Version:. 
Etfeclive 
on: 



Hints lor cutting 
down 

Hints for cutting 
down 

Health Hero Library 
Smoking Library 
1 

6/28/99 . 



Created by: 
Created on: 
Approved by: 
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® When you are trying !o cut down or qull smoking, it sometimes is hethhrf i rt ™ a o .l- 

your mouth to chew oa Good things to chew on are : QuT^ni^^ ? ! Sornethm 9 etee 

: None/General) ™ c " ew on are - 9 um > m»nls,or carrots or celery sticks. (Substitution 

6enaT areCU "^ dOWn °^ 

5> Swimming 

^ Walching television 

'° bGCOme mWe ph ^ a '* ac,ive wh ''e cutting ^ , New 

^ Taking a shower 

B ,u® ^'ouit:',;' 5 ha,d ,o smofte in ,he shDwer iMew ouBs,ion •■ Non ° ' ee -' a, j 

@ Some people find it very helpful to brush their teeth whenever they feel the urqe lo 

clS^i"^ - » - - * «* - ashes hom your 

E^n<lT C . UKin9 dM " n ' * o1 - buy - d 9 a «»es by Ihe carton. It will be more inconvenient and 
expensjve to go out and buy each pack. |Dont buy carton : None / General) nconven,enl *™> 
m Dec.de , h3 | lo , a „ ee k. you will hold your cigarette in .he opposite hand II you are ri nh. h-,^ . .~> 
n"o5Si 7hlS make Sm0k ' ,n9 ,6SS COfT "° rtab,& - ' Use hand : MoT/ 6en S ' 

riss make " ve,v inconvenieni ,o smoke a ^ '°--« 

B Whrte you „. culling down on .he numbo, of cigarel.es .ha, you srr.o.e. try sm„Kin 9 jus, half o. each 
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^ga^e. [Smoking ha» cigarettes: None /GeneraB 
b> A toothpick 

N**Mi down ft. dumber J iTSS^^^^U.iteybe 

sj> Put it up on the refrigerator 

| Good .dearKeep menumber where youcan seei, oftea , [New Quezon: None, 
^> Hide H under the mattress. 

@ No! quilel Keep the number where you can see ii nH»„ 
® Each evenCsTSf^r'^,; »°™'<^ " T» °" ' he '^era,or or on 
• other cigarettes Lay. O n t sS^™ ''if"*" y °" Wi " STOke ,he '°''°^9 *y Put a.l .he 
1 While you are cutting backer quSna TJb^f f* |Se ' aside : None/ JeKf 
with smoking. || is especial iEW^? 10 avo,d bev erag es that you usual? Lsociate 

Son-S^ . 

cont. : None / General} * * 0 33 T° h 35 y0Ur ,avo " ,e brand? [Switch brands, 

s$> Menihol 
^ Non^menthol 
^ Any other brand 
^ I Hke ihem art 

ffiiSeta^ ^ SUbS,i,U,e '°' *~ '-s you mus, bo in a car 

5*> Chewing gum 

^ si 00 ^ idea ' ' NeW ° ues,ion : None/ Genera, » 

GenTrJ *"* 35 '° n3 ° S * ** ^ Vour passengers- ,New Question : Nona / 
3> Drinking soda 

B^ a ^«»«^»dd^^p taK r^H 0 „\ | ^ /G ^ |l5 • 
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3 Which of these dates might be a good "quit data* for vn»i? ir~*A 

. ^NewYear'sDay ■ y ° U? [Good Wdales : None/Genera)] 



@ This a great day for some people 1o auit-stariinn „ . 
None/ General] P q S ' 3r1 ' D9 ,he new V Bar *3ht![New Question ■: 

s> The Great American Smokeout 

* ^ an ° ,he ' yea ' - ** »*" °-»on : None, Genera, 

General] V V De 3 s,ress " jl «»»» (or some people. [New Question : None / 

• SSS;^ 0* Begin eating a heaHhle, die ,. You 

m Ano«her helpful W „g ,„ dXS2i n h^ 3 ' » B ^ore your qui. dale : None / General) 
smoke odor. You might also ° , vour ^T an ^ ^ C>M '° 9el rid °" he ««»»' 

you qua. co* : None / Genera^ V P ^ K " PelS C,ea ° ed '° 9 et ,id °' •» <°bacco odor. IBelore 

aiSesrrsi^^ 

rSn?SL'aT nS ^ hea, ^ andc0nee '" sabou| y^'^-|Now Question: 
2^ Time reasons 

Money reasons 
fn^^^ 

SgTSSj*" "** °' neV6 ' Sm ° kinQ ^ lhi " h - « - * - lOn. day a, a lime : 
B On ,he day you qui, keep vety uusy . P|an ^ ^ ^ ^ ^ ^ ^ ^ 
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[Quitting day : None / General) 

0 In the days after you quit, spend as much time as possible in places where smokinq Ssrft even 
allowed pays after quitting: None /General) 9 Vn 

th3t ^ Cfgarette won>l burt 11 wi,f - I° ne wilt hurt : 

3 During trie time you're quitting, be sure to take especially good care of yourself. Gel plenty of rest 
and pay special attention to your appearance. Faking care of self : None / General) 
B Quitting doesn't mean you will automatically gain weight When people gain weiohl after rmiHrrio v 
because they eafmore. JWeight gain: None /General] S a " weigh! after quitting, iTs 

@ What are some good tips to help you avoid weight gain after youVe quit smoking* Rids io avoid 
weight gam: None /General] . y ' 1 ,ps 10 3V0,d 

^ Drink a glass of water before meaJs. 

a Right! Chewing sugarless gum and exercising are also good Ihihqs to do iNpw 
Question: None /General) 1 
H s*> Chew sugarless gum. 

0 Right! Drinking water before meals and exercising are also good things to do fNew 
Question : None / General] ■ 
Eat a lollipop instead of smoking. 

@ . While an occasional toBipop probably won't hurt, better Ideas are to d/lnk water before 
meals , chew sugarless gum, and exercise more. [New Question : None / General! 
^ Get involved with exercise. J 

m Bight Drinking water before meals and chewing sugarless gum are also oreat ideas 
[New Question: None/ GeneralJ y • 

g) Think about your first month anniversary of not smoking. Plan a special celebration! What will it be? 

[Anniversary celebration: None /General) - . oe * 
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3 Which of the following organizations can help you with infnm^r . u ' * ■ 

resources: None /General). ^formation to help you quit smoking? (Other 

^ American Cancer Society 

^ American Heart Association rectory, [New Question : None / General] 

^ American Lung Association rectory. [New Question : None / Generalj 

^- Sa.nl Marys Health Promotion Center ^ 1 W ° ues,,on : None / Generalj 
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CLAIMS 

1. A system for remotely monitoring an individual, the system. 
5 comprising: 

"a server, 

a remote apparatus for interacting, with the individual, the remote 
apparatus being in communication with the serveT via a commurjication network; 
wherein said server comprises: 

1() a ^P* generator for generating a script program from a set of 

queries and sending the script program to the. server, the script program being 
executable by the remote apparatus to communicate the set of queries to the 
individual, to receive responses to the set of queries, and to transmit the responses 
from the remote apparatus to the server over the communication network, the 

1 5 script generator being in conrmuni cation with the server via the commimication 
network; and 

a database accessible by the script generator, the database capable 
of storing the script program and the responses to the set of queries; 
and wherein the remote apparatus comprises: 
20 a communication component for receiving the script program from 

the server and for transmitting the responses to the server; jl ' 
a user interface; and 

a processor connected to the communication component, the user 
interface, and the database for executing the script program to communicate the 
25 set of queries to the individual, to receive the responses to the set of queries from 
the user interface, and to transmit the responses to the server. 



2. The system of Claim 1 , wherein the user interface comprises a 
display for displaying the queries, and user input buttons for entering the 
30 responses. 
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3. The system of Claim 1, wherein the user interface includes a 
speech synthesis component for audibly communicating the set of queries to the 
individual. 

4. The system of Claim 1, wherein the user interface includes a 
speech recognition component for receiving spoken responses to the set of 
queries. 



10 5 



The system of Claim 1, further comprising at least one monitoring 
device for producing measurements of a physiological condition of the individual 
and for transmitting the measurements to the remote apparatus, wherein the 
remote apparatus further includes a device interface component connected to the 
processor for recdviiig the measurements from the monitoring device, the 
measurements are stored in the database, and the communication component 
transmits the measurements to the server. 



6. The system of Claim 5, wherein the device interface component 
includes an interface component with a plurality of monitoring devices, and the 
20 script program specifies a selected one of the plurality of monitoring devices from 
which to collect the measurements. -~ 

7; The system of Claim 5, wherein the server further comprises a 
report component for displaying the responses and the measurements on a remote 
25 interface device. 

8.. The system of Claim 1, wherein the communication component 
includes a first establishing component for establishing a first cornminri cation 
Ymk to, the server to receive the script program and a second establishing 
30 component for establishing a subsequent communication link to the server to 
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• hansrnitthe x^es, and wherein the script program specifies a connection "me 
at which to establish the subsequent communication link. 

9: The system of Claim 1, wherein the remote apparatus further 
5 compnses a notification component connected to the pressor, the notification 
component for notifying the individual that unanswered queries are stored i„ , be 
remote apparatus. 

10. The system of Claim 9, wherein the notification component 
10 comprises a visual indicator for visually notifying the individual. 

11- - The system of Claim9, therein the notification component 
compnses a dispjay for displaying a prompt. 

15 12, The system of Claim 1, further comprising a phirality of renJ ote 

apparatuses in commrmication with .he server, the plurality of remote apparatuses 
for remotely monitoring a corresponding plurality of individuals, wherein the 
database includes a multiple storing component for storing a plurality of scrip, 
programs, a script entering component for entenng script assignment information 
20 the server includes a script assignment component connected to the database for 
asagmng to each of . the plurality of individuals at least one of the plurality of 
scnpt programs in accordance with .he script assignment information, and the 
database further includes a list storing component for storing a lis. of the pmrahty 
of mdmduals, and for each of the plurality of individuals, a respective pointer to 
25 the at leas, one of the plurality of scrip, programs assigned «o each of .he plurality 
of individuals. 

J3: A system for remotely interacting with ^ ijlflivjdl)aI> the sysim 
comprising: 

30 a) a server; 
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b) a remote apparatus for interacting with the individual, the remote 
apparatus being in communication with the server via a communication network; 
and 

c) a digital broadcaster in communication with said server and said remote 

5 . apparatus; 

wherein said server comprises: 

a script generating component for generating a script program, the 
script program being executable by the remote apparatus, to receive responses 
from the individual, and to transmit the responses from the remote apparatus to the 
10 server over the communication network; and 

a database connected to the script generating component, the 
database for storing the script program and the responses from the individual; 

wherein the digital broadcaster receives a broadcast selection from said 
remote apparatus and the script program from said server, determines program 
15 content according to said broadcast selection, combines said script program with 
said determined program content to create a digital broadcast program and 
transmits said broadcast program;. . 

wherein the remote apparatus comprises: 

i) a communication component for receiving the broadcast program 
20 and for transmitting the responses to the script program to the server; 

ii) a user interface for presenting the script program to the 
individual and for receiving the responses from the individual; 

iii) a memory for storing the script program and the responses; and 

iv) a processor connected to the communication component, the 
25 user interface and the memory for processing the broadcast program and 

presenting the script program and the broadcast content according to said 
processing, executing the script program,, to receive the responses to the set of 
queries, and to transmit the responses to the server. 
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14. The system pf Claim 14, herein the broadcast program is 
transmitted over a caWe linL 



15. The system of Claim , 3 , herein .he broadcast program is 
-> transmitted over a satellite Jink; 



,( \ of Claim 13, wherein «he script getting 

database of the server are distributed over the communications network. 



and the 



17. The system of Claim 13, wherein the program C0Dtent 
entertainment content. 



15 



a 



?n ; The system of Qaim 19, wherein the processor determines if 

jcnp. program is included in the broadcast program and presents an icon on ,he 
Asplay mchcatmg a script program is included in tbe broadcast program. 

21- The system of Claim 13, wherein the script program is a report 
generated in accordance warn the responses from the .dividual and said repor, is 
transmnted to a. teas, one of a health care professional or the individual 

. 22. The system ofClaim 13, wherein .be communications network is a 
pubncdatanetwojL 



30 



18, The system of. Claim 13, wherein the - program content is J 
advertisement content. J 

display 1 '" ^ ^ ^ Claim ^ USCr iD,CTlbCe COT *™* a ■ 
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- 1 SCRIPT ASSIGNOR J 



REPORT GENERATOR | 
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MODEM 






TELEPHONE 


JACK 






JACK 
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MONITORING 
DEVICE 
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Vy 68 ^ 28 
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NUMBER: 9001 {LF} 
LED: 1 {LF} 

ZAP: {LF} 
CLS: {LF} 

DISPLAY: ANSWER QUERIES NOW? 

PRESS ANY BUTTON TO START U.F1 
WA1T:{LF) ■ 

CLS: {LF} 

DISPLAY: HOW DO YOU FEEL? 

VERY J : VERY 

BAD BAD GOOD GOOD {LF} 

INPUT: OOOO {LF} 

CLS: {LF} 

DISPLAY: HOW WELL ARE YOU 

MANAGING YOUR DISEASE 7 
VERY VERY 
WELL BADLY WELL WELL {LF} 

INPUT: 0000 {LF} 

CLS:{LF} 

DISPLAY: HOW HARD IS IT FOR YOU TO 

FOLLOW YOUR TREATMENT PLAN? 
VERY VERY 
HARD HARD EASY EASY {LF} 

INPUT: OOOO {LF} 

CLS:{LF) 

DISPLAY: HOW HARD IS IT FOR YOU TO 

CONTROL YOUR BLOOD SUGAR? 
VERY VERY 
HARD HARD EASY EASY {LF} 
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INPUT: 0000 {LF} 
CLS:{LF} 

DISPLAY: CONNECT GLUCOSE METER 
AND PRESS ANY BUTTON 
WHEN FINISHED {LF} 

WAIT: {LF} 

CLS: {LF} 

DISPLAY: COLLECTING MEASUREMENTS {LF} 
COLLECT: GLUCOSE METER {LF} 
CLS: {LF} 

DISPLAY: CONNECT APPARATUS TO 

TELEPHONE JACK AND 

PRESS ANY BUTTON 

WHEN FINISHED {LF} 
WA1T:{LF} 

LED: 0 {LF} 

CLS: {LF} 

DELAY: 03:00 {LF} 

DISPLAY: CONNECTING TO SERVER {LF} 

CONNECT: {LF} 

{EOF} 
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SCRIPT ASSIGNMENT SCREEN ' 

AVAILABLE SCRIPTS: PATIENTS: 

□ DIABEIE^CRim □MA^MliH 

□ asihma^ qripxi 1 \ QmmJmBs 
^addscriptI [ assign script [ (Delete script" 



114 
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HOW DO YOU FEEL? 

VERY very 
BAD BAD GOOD . ^ 



-X/64 



70A 70B V 70C VOD 



26 



CONNECT GLUCOSE METER 
AND PRESS ANY BUTTON 
WHEN FINISHED 
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70C 70D 
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^APPLICATION 



GENERATE 
. -AND STORE ky204 
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212 



RECEIVE 
AND STORE 
PvESPONSESAND 
MEASUREMENTS 



f 



^-214 



RETRIEVE L 216 
(ASSIG NED SCRIPT ]^ 



"[as 



0 



TRANSMIT" 1 218 
ASSIG NED SCRIPT] ^ 
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GENERATE 
AND DISPLAY 
REPORT 



© 



Fig. MB 



v 



WO0ZMJ227. 



PCTAJS01/09046 



JO/19 




3Q4 \y j LIGHT LED I 
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308 



\/i PROMPT PATIENT 

I 



310^ RECEIVE REPLY 
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314, 
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322 vyj RECEIVE REPLY 



I 



326, 
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YOU HAVE UNANSWERED 
QUERIES. SAY "BEGIN" 
TO START SURVEY 



Fig. 14 
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YOUR NEXT APPOINTMENT 

WITH DR JONES IS ON 

MARCH 15, 1997. 
OK 



-64 



VOA ^70B ^70C ■■ VOD 



26> 



DAN, YOUR LAB RESULTS 

FOR HEMOGLOBIN 

ARE 6/74. . 
OK 



VOA 70B VoC ^70D 
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generate an interactive 

SCRlPTPJtOGSAM 



-400 



COMBINE ENTERTAINMENT OS 
ADVERTISEMENT CONTENT )YITH WE 
INTERACTIVE SCRIPT PROGRAM TO 
CREATE A BROADCAST PROGRAM 



-402 



BROADCASTTHE BROADCAST 
PROGRAM 



406 



RECEIVE, PROCESS AND PRESENT 
TIIE BROADCAST PROGRAM WITH 
THE INTERACTIVE SCRIPT PROGRAM 



-408 



INFORM USER OF THE INCLUDED 
INTERACTfl/E SCRIPT PROGRAM 



-410 



PROVIDING OPTION OF FREEZING^ 424 
ENTJADV. PROGRAMMING 
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PRESENTING THESCRIPT 
PROGRAM UPON SELECTING 
OR ACTIVATING THE ICON 
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